Krogman* of the Anatomy Department of Western Reserve University. The greater part of the work resolved itself into the compilation of detailed anthropometric measurements of selected individuals. The tribal rolls, upon which the government based the land allotments, made feasible the deduction of rather accurate genealogical tables for four or five generations. The statements of every subject concerning his or her family were checked and protracted further by comparison with Campbell's Abstract of Seminole Indian Census Cards2, which proved an invaluable source of information. It is hoped that opportunity may avail to correlate the findings on physical measurements and other criteria of the Oklahoma Seminoles with the results of a similar procedure among the Seminoles still living in Florida, the latter serving as a control group.
Ethnic Composition
In order to ascribe significance to the disease incidence in the population of Oklahoma Seminoles studied it is necessary to define as closely as possible what is meant by "pure Seminole" and "mixed Seminole" of Oklahoma and "Florida Seminole". Throughout the historical literature concerning the Florida Seminoles there is reference to the close affinity between them and the Lowert Creeks.
Nash"2, in describing the present-day Florida Seminoles, states "that the purest Seminole in Florida is apt to be the bearer of several racial characters. The Spaniards were in Florida before the Seminoles split off from the Lower Creeks. Indians were in Florida before the Seminoles split off from the Lower Creeks, and the Seminole most certainly took to wife the Indians he conquered in battle." With considerable supporting evidence Swanton"3 states that the Seminole tribe did not derive its origin from a band of Creek outcasts as has been represented so often, but from a distinct tribe, the Oconee, who were affiliated with the Creeks but always on the outer margin of the confederacy and to a considerable extent an independent body, representing not the Muskogee, but the *Grateful acknowledgment is hereby made for the use of an unpublished exhaustive report by Dr. Krogman on the Anthropometry of the Oklahoma Seminoles.
tThe Creeks were separated into "Upper" and "Lower" according to territorial occupation in the Southeast.
Hitchiti speaking peoples of southern Georgia. Archxological evidence of more ancient Seminole racial affinity is offered by Hrdli'cka8, who was able to distinguish two separate, though undoubtedly related types, based on cranial studies of Muskogean remains; a more numerous and probably older "round-headed" type, representing migrations from the west or southwest, and a less numerous and evidently more recent "oblong-headed" type that approached the northern Algonquin. The Seminole skulls showed characteristics of the latter.
After the Creek war of 1813-14 a great many Creeks from the upper Creek country moved into Florida. They increased the population considerably and began mixing with the removal. There probably had been some infusion of white blood with the Seminoles through Spanish intermixture before they took up residence in the west. Nash"2, Giddings3 and Bartram' predicate its occurrence in their writings, but the emphasis on the negro element is much greater. According to Nash"2, the amount of white blood in the modern Florida Seminoles has increased to some extent, and this view is confirmed by others, notably Hrdlikcka8. On the other hand negro intermixture among the present-day descendants of the original Florida Seminoles has declined. The population has been reported to be around 500 for a number of decades so that investigators have been able to tabulate race crossing with some certainty'0. White half-castes are granted full status by the Indians and an increase in their number is predicted for the future. Presumably, the propagation of white blood in the Florida Indians since the Seminole wars may be attributed to the offspring of unsanctioned Indian-White matings.
It must be remembered that the tracing of genealogies among the Seminoles, whether in Florida or Oklahoma, is liable to unavoidable error. On interrogation the Seminole is inclined to forget foreign ancestry, especially negro. He is liable to overstate white admixture or to insist on absolute race purity. The 162 "pure" Seminoles and the 129 "mixed" Seminoles of Oklahoma with whom this paper deals are separated as such with sufficient reason. In the course of being measured each individual was questioned about familial relationships, and the statements verified by Campbell's2 abstract of the enrollment census or other documentary evidence of similar rectitude. The "pure" group is composed of individuals who show no recorded crossing whatever in their ancestry for four or five generations, which takes the stock back to Florida and is advisedly about as far as one can go with any Oklahoma Seminole genealogy. The "mixed" group designates individuals of mixed ancestry who possess a known component of foreign blood in their inheritance.
The removal of the Seminoles to the west gave rise to an increasing tendency toward mixture with other races, which at present seems to indicate eventual absorption of the pure stock. In Florida most of their forebears sought out the isolated reaches of the Big Cypress Swamp for emplacement. Actual contact or propinquity is perhaps the chief cause of the infiltration of new blood in Oklahoma. When over 2000 Seminoles were finally settled in the Indian Territory, a process that required more than twenty years, they had more than 500 negroes with them. Moreover, they were assigned at first to a part of the lands already occupied by the Creeks. This gave them the common interests of neighbors as well as the conflicts; for they were all exiles in a certain sense. It is clear that new contacts and different environmental conditions would lead to the breakdown of endogamous marriage customs and promote race mixture. The modern Oklahoma Seminoles are homogeneous in respect to economic and social status.
The "mixed" Seminole of Oklahoma can be considered to represent the product of definite cross-breeding. One may think of the typical individual of the 129 "mixed" cases as the bearer of onehalf Florida Seminole blood (which may have carried some old foreign strains) and one-half recently-acquired foreign inheritance from his western neighbors in the following order of dominance: Creek, negro, white, and western Indian. These data appear inconsistent and confusing. But in summary we can conclude that the total population of pure-blooded Seminoles in the United States has declined from well above 4000 to approximately 600-800 during a little over a century. Practically all of the depopulation process has taken place in Oklahoma and may be attributed mostly to exogamous marriage, which has decimated Seminole blood, and to health conditions. Table 1 represents an attempt to show to what degree the "pure" Seminoles have been admixed during the past ninety-odd years (taking thirty years arbitrarily as the span of one generation). The reckoning is derived directly from the genealogies of about eighty families, many of which are connected by consanguinity. The marriage of two persons not recorded as "pure" Seminoles automatically places their offspring in the "mixed" category; so that some comparison can be made between the fertility rates of the two groups. It will be noted that Creek is the dominant foreign strain which may seem to nullify the degree of mixture. However, despite its close relationship, the Creek stock is fundamentally different from Seminole and carries more negro characters. The three generations of both "pure" and "mixed" groups are constructed on parallel age lines. The people of generation I are practically all deceased, and those of generation II are aged. But generation III has an appreciable number of women still in the child-bearing period, and their record is therefore incomplete. The genealogies themselves, moreover, suffer from incomplete information more than anything else, which is indicated by the relative sizes of the families. One child is reported as the result of a great number of matings and notably of generation I would undoubtedly show a margin over the "pure" greater than one-tenth per cent. All the birth-rates calculated by this procedure seem inordinately low, but Dr. Aberle* states that 2.0 per mother compares favorably with the present-day birth-rate of the Indians in the San Juan pueblo (New Mexico). Figures concerning infant mortality and general mortality among the Seminoles are so unreliable that it is advisable not to enter them in a discussion of vital statistics.
Physical Descriptiont The Seminole is inclined to be rather tall, though not among the tallest of American Indians. The average female is shorter than the male. Sitting height is short relative to body and leg length; and he tends to be shorter-legged than the European, especially in proportionate tibial height. The foot is typically Indian, long and wide. The arm length is average, but the forearm is relatively long, even more so than in the usual negro. Hand length is greater and breadth smaller than among other Indians. The Seminole cephalic index is mesocephalic (79.8). Width of face across the zygomatic arches is typically Indian, but not so pronounced as among most tribes of the plains. Facial height is average, nose mesorrhinic (index-73.0), and the mouth wide. Interocular breadth is nearer white than negro and there is a moderate tendency toward the development of an epicanthic fold. The prevailing eye color is dark brown, becoming lighter only in Seminolewhite crosses. Skin color is essentially Indian, a reddish-brown, but this varies from a light tan to a very dark shade of brown. In this respect, the females show less variability than the males and are uniformly darker.
We are primarily interested in anthropometric differences between the 169 "pure" Seminoles and the 129 "mixed" Seminoles who provided the material for this survey. In table 2 the males of both groups are compared with respect to stature height and certain cranial, body, and limb indices. Averages for the "pure" group are based on 69 full-blooded males, according to the genealogical records, nine of whom were not less than one-half Seminole and the remaining fraction Creek. The constitution of the "mixed" group * Personal communication.
t A summary of Dr. Krogman's report.
has been defined previously. Wherever available, measurements and indices are inserted for Sioux Indians, Jamaica negroes, and old American whites for purposes of additional comparison.
From the measurements tabulated it is seen that the physical contrast between the "pure" and "mixed" Seminoles is not marked; larger series might make them appear more closely related. Krog- This does not allow for variability, which is indicated by the slopes of the superimposed temperature and rainfall curves in figure 2. They depict the essential differences between a continental and a marine type of climate. The Florida station lying in the southern part of a narrow promontory at an elevation of only 27 feet experiences the warming effects of the sea and seasonal trade winds which bring an abundance of rain. The most important element is reflected in the yearly temperature range which is 23.30 less than that of the Oklahoma station. Shawnee's range of 420 is caused by its more northerly location by 90 of latitude, and chiefly by its continental position at an elevation of 1041 feet. In Oklahoma cyclonic storms and winds out of high-pressure areas preceding alternate low-pressure areas that sweep across the United States in curved pathways from northwest to northeast during winter, keep the mean temperature below 400 from December to March. It is the factor of variability, caused chiefly by the passage of cyclonic storms, that leads to the conclusion that central Oklahoma offers a better climate for civilized habitation than southern Florida. The death-rate per 1000 for any age group among the whites calculated over five-year periods is systematically greater by about 2.0 to 5.0 for Florida residents, except in the case of children between 10 and 14 years, where it is nearly the same and smaller for both states. Some of the latest actuarial statistics are derived from mortality rates among the white population in the United States during different periods from 1900 to 1930, and make possible the assignment of expected death-rates by regional allocation. On this basis Oklahoma is assigned 109 deaths and Florida 126 deaths when the expected number for a definite length of time is 1 O0. 9 Without collateral evidence such climatic differentiation perhaps can only be applied secondarily to the Seminoles now dwelling in the two localities. Accurate information about their mortality rates is lacking. It is better to investigate disease incidence and endeavor to learn its contingency on social environment and race contact. This should produce a conception of health conditions among the Seminoles of Florida and Oklahoma irrespective of climate and the true death-rate. Health
Environmental factors supply the proper preamble to a discussion of the health of the Seminole Indians because they indicate how great the opportunities may be for infection. The insurance statistics that give Oklahoma a lower death-rate prediction than Florida are drawn from careful analysis of data concerning white people.9 The figures would be different for the negro population, and so it is not unreasonable to assume that the Indians must be considered separately. Here there is an hereditary factor of unquestioned significance. It is important that we endeavor to learn how much weight to ascribe to the different physiological constitution of the Seminole Indian as well as to the environment when his health record is compared with that of the white man or other races.
It is not possible to derive accurate mortality rates for the Seminoles of either Florida or Oklahoma. The question of health, therefore, is limited to what information is available on disease incidence and its care and prevention. Figure 3 shows the case incidence of various diseases among the "pure" and "mixed" groups of Oklahoma Seminoles studied during the summer of 1932. The establishment of these two racial categories has already been described, and it must be recognized that such procedure may be questioned because the modern Seminoles bear the heritage of some negro and white admixture. The present-day Florida Seminoles undoubtedly are similar racially to the "pure" group of Oklahoma. Among the diseases cited, the term "miscellaneous" applies to a number of entities of insignificant frequency: five cases of paralysis of unknown origin, four cases of epilepsy, and several additional items with a a history from a patient. Moreover, it is the only way of obtaining such data because hospital records concerning the Seminoles are inadequate.
The only diseases that show significant differences in incidence between the "pure" and the "mixed" groups are malaria and tuberculosis.
"Mixed" Seminoles-14.3% had malaria-1.7% had tuberculosis "Pure" Seminoles-3.7% Cc "c -14.6% " c c The rest may have some significance (in the unbroken line of the graph) when compared with the case rates of the Florida Seminoles and other tribes. In testing the differences statistically between the percentages of malaria and tuberculosis in the two populations, the ratio of difference in incidence to the probable error of the difference gave a coefficient of 5.4 for malaria and 6.45 for tuberculosis. Since each of these values is greater than 4.0 the differences found may be referable to something other than chance fluctuations arising from sampling.* Apparently malaria is a term often applied loosely in Oklahoma to any sort of malaise so that little can be said except that among the Florida Seminoles it has a much higher frequency. There Our discussion is finally confined to tuberculosis, certainly the most important disease that has affected the American Indian population as a whole. The case rates for the Oklahoma Seminoles can be vouched for with reasonable surety because every individual except three of those attesting to infection had undergone hospitalization. It would be well to begin by quoting Nash'2 on tuberculosis among the Florida Seminoles: "Exclusive of the Five Civilized Tribes, 1 Indian in 10 on the western reservations has tuberculosis; in Arizona the death rate from this cause alone is 15 per thousand. It at once will be evident that this, the greatest scourge of the western Indians, is no problem in Florida. Three cases in 10 years!" This is a remarkable fact, if true. In the population of 291 "pure" and "mixed" Oklahoma Seminoles questioned, 13 or 4.5 per cent reported experience with tuberculosis, 2 cases among the "mixed" and 11 among the "pure". All of these manifestations were the pulmonary form except two cases of glandular involvement among the "pure" group.
There is a wealth of literature concerning tuberculosis among native races, and especially the American Indian. Writing in 1909, Hrdlicka states, "that the morbidity and mortality from all forms of tuberculosis among the Indians to-day exceed by far those among the whites generally; and that their average exceeds even the very high rate among the American Negroes"; and further, "that the disease while most prevalent in northern and northwestern U. S. and in certain regions of Oklahoma, presents no definite distribution according to territory and climate. Nearly all tribes that have long been in contact with the whites and that have advanced more or less in civilization are seriously affected." The last sentence stresses the effect of social contact and qualifies to some extent the denial of any geographic distribution of the disease.
The extraordinary record of the Florida Seminoles with tuberculosis strengthens the conviction that, in general, opportunity for infection plays the major role in the rate of incidence. In Florida the Seminoles had become inured to the Big Cypress country for many generations before the removal to Indian Territory. And since that time the swampy terrain has continued to provide the survivors of the federal expatriation program with a natural protection against white encroachment. The early generations of white settlers in both Florida and Oklahoma were presented with environmental conditions, including opportunity for disease infection, that required adjustment on their part; and similar conditions prevailed for the Seminoles who were forced to migrate from the Everglades.
No pathologist will deny the multiplicity of form which tuberculosis reveals by anatomical change in the various species of animals which it is known to attack; and that in man both its form and range of occurrence are relative to geographic locus and racial history. The difficulty lies in precise correlation. The extensive research that has been compiled on this problem points to a conclusion that no race is immune to tuberculosis and that resistance can be built up only by experience with the disease. Its pathogenesis and the lesions produced thereby involve possible bacillus mutations and their effect upon the variegated physiological constitution of races, the complexity of which is poorly understood. Perhaps we must turn to the immunologist for final opinion on the whole subject.
Maher"1, in 1929, presented evidence that tuberculosis was not introduced among the American Indians by white people. It is not unlikely that they were afflicted with some form of the disease before the discovery of America. But this fails to disprove that the white invasion brought types of infectious organisms quite new to the Indian; and that the altered mode of life with confined emplacement and closer social contacts, which was foisted on him by the white man, unavoidably increased his susceptibility. Certainly by some such process disease complexes, by whatever name they may be called, have been passed on from one race to another.
The low frequency of tuberculosis among the Florida Seminoles even today emphasizes the importance of isolation along with preservation of native habitus in resistance to (or perhaps avoidance of) any new etiological agent. Recent studies on the American negroes indicate that it is the condition of the people, beset by poverty, overcrowding, and unsanitary conditions that has produced their high mortality from tuberculosis as much as has the assumed inherent inability on their part to meet its challenge. In the light of such conclusions the following statement, written by Hoffman5 in 1896, requires some revision: "The change in the susceptibility of the colored race to consumption, if supported by other facts, may be considered, next to the excess in infant mortality, a distinct race characteristic, and one which must needs have the most profound effect upon the numerical as well as the social and moral progress of the race." From the standpoint of genetics, "distinct race characteristic" is a phrase to be used with extreme caution; and one that does not seem well applied in respect to a disease like tuberculosis which exhibits no racial exception whatever. The degree of predilection appears to depend as much upon other factors as upon race.
The same author6 published an interesting paper in 1928, which contains probably the most complete summation of the health situation of the North American Indian as it exists today. Here the mortality frequencies of various diseases are compared with those among whites and negroes, including infant mortality, which he calls excessively high, and deaths in pregnancy where the percentage for the total population is 1.6. We were able to gather little informa-tion from the Seminoles about either subject. Along with tuberculosis the large incidence of certain pneumonias, which are nearly twice as common among Indians as among whites, is cited as evidence for greater sensitivity on the part of the former to respiratory tract infections. Trachoma has often been referred to as a common affliction among the plains Indians, and Hoffman agrees that it is "exceedingly prevalent". We tabulated only 3 cases among the Oklahoma Seminoles. Nash"2 says of the Florida Seminoles, "the second great Indian scourge (to tuberculosis), trachoma, has never made its appearance . . . the first case has yet to be reported."
Hoffman7 remarks on the comparative rarity of certain diseases among the Indians as a whole. Some of those specified are cancer, diabetes, typhoid fever, appendicitis, and anemia. The trend of disease frequencies shown by the solid line in figure 3 and the case rates given by Hoffman7 for the total Indian population show a general correspondence. Moreover, it does not seem unreasonable to state that the Oklahoma Seminoles are healthier than most Indian tribes who have been studied from this point of view, and further, that the Florida Seminoles may be considered among the healthiest Indians in the United States. The conclusion appears warranted, therefore, that the tendency to "mix out" Seminole blood by foreign intermarriage is a more important cause for the decline in the number of full-bloods in Oklahoma than increased mortality from disease. Table 4 tabulates the state of dentition in adults of "pure" and "mixed" groups. In the analysis which derived 29.7 per cent affected teeth for the "pure" group and 25.0 per cent for the "mixed" group the difference between the two frequencies again can be proved statistically significant. Missing teeth and filled teeth were counted as representing caries.
Hoffman' again furnishes pertinent information in a summary of questionnaires submitted by 153 companies regarding the Indian as a life insurance risk. Among other things the companies were asked whether or not discrimination was made between full-bloods and mixed-bloods. Eighty-three of these organizations either refuse to insure Indians or could claim no experience. Forty-nine insure mixed-bloods at large and two do not; twenty-five insure fullbloods while twenty-four decline; two companies insure only Oklahoma Indians and four limit opportunities to the Five Civilized During 1911 to 1923 yearly appropriations were increased from $40,000 to between $200,000 and $373,000. In addition, tribal funds or individual monies where available were used. Certain of the sanatoria are specifically for tuberculosis or trachoma, and among them several schools are operated in conjunction for the education of recuperating tuberculous children. For the fiscal year 1922 approximately 16,000 individuals were treated, including dispensary and out-patient services, which provided a total of 486,000 relief days.
Although the Five Civilized Tribes are wards of the Indian Affairs Bureau to a less degree than any other Indians, they are still fully eligible to benefit from the health service, which is conveniently available, since there are more Indians living in Oklahoma than in any other state. Six general hospitals under federal control are located at Claremore, Talihina, Pawnee, Lawton, Kiowa, and Concho. At Shawnee a modern tuberculosis sanitarium has been recently opened, and among its patients 32 tribes from many parts of the country are represented.
From the foregoing it would appear that the health of the Oklahoma Seminoles cannot suffer to any great extent from unavailable medical facilities. In government surveys of conditions among the Five Civilized Tribes one finds expressions of alarm at the apparent decrease in numbers over the past 30 years, which is ascribed to unsanitary conditions and lack of proper hospitalization. It is difficult to induce sanitation among the Seminoles, even in families that have grown wealthy through oil-land ownership. Relief in this direction is indeed to be recommended. A hospital for the exclusive use of the Seminole tribe has been suggested. We found in our field work that many individuals would submit to interrogation and measurement only on the suggestion that some such outcome might result from our investigations. The more hospitals there are the better for almost any community, but one for the Seminoles' sole accommodation would satisfy an instinctive pride rather than a real need.
The means provided to protect the Indian's health seem adequate enough in Oklahoma. If there is any fault on the part of the Indian health service it lies in a policy that is too lax. The following statement is from the earlier bulletin: "The Indian office avoids as far as is practicable the application of stringent measures requiring the Indian to accept recognized medical or surgical services. . . Through education and with a knowledge of Indian nature, the workers of the Bureau are gradually and progressively convincing the Indian people of the value and comfort to be derived from modern medical and hospital facilities." We encountered several cases of highly infectious disease at large including three persons with advanced pulmonary tuberculosis. Of course, such people are dangerous to their fellows and should be segregated in a hospital. The government offers free transportation and treatment. It is admitted that there are difficulties in showing the Indians the advantages of medical examination and hospitalization, but similar difficulties seem to prevail among civilized people.
The future for the full-blooded Oklahoma Seminole does not appear very sanguine, but the tribe as a whole, including mixedbloods, is not an inordinately unhealthy group and seems to have been benefited by miscegenation.
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